Summary. In a sample of 1.033 diabetic patients characteristics of 10 group specific systems (ABO, MNS, Rh, P, K and Fy blood groups and Hp, Gc and Gm serum types) were tested in order to verify any association of hereditary group specific traits and diabetes. The patients were subgrouped for sex, seriousness of diabetes, age of manifestation and body type. The frequencies of the group specific traits were statistically compared with those of an appropriate control group using the Z2 test. Resulting from that investigation an increase of blood group 0 was found in diabetics below average in corpulence (basing upon the Rohrer index), and a confirmation was found for an already suspected association of diabetes and the Gm (a q-x +) type.
Since the positive identification of relations between blood group characteristics and certain diseases [1] , the older assumption has been proven that the group characteristics have to be taken into consideration in selection processes. In respect to this view those diseases, which are relatively common in the general population, are of particular interest. A series of investigations concerning the relations between disease and blood group type are available for diabetes, but the uncertainities have not yet been definitively evaluated.
One of the first critical studies of association between diabetes and ABO characteristics was carried out in 1956 [10] . An increase of type A in diabetic patients was found, which was statistically significant and seemed independent of age of disease manifestation.
These findings could not be confirmed without objections by subsequent investigations. Either the relation was found only in part [8, 3] , or the association was limited to certain subgroups of diabetic persons, as in the case of the late manifested form [2, 9] or as in diabetes among women only [11] . In an comprehensive survey it was found that the "advantage of the 0 group in comparison with the other groups is not extremely considerable but nonetheless statistically satisfactory" [16] . Diverse investigations of different diabetes types because are recommended of the suspected etiological differences. groups differ independent of chance in their frequency distribution. In addition numerous individual percent pairs were tested by the t distribution test for a significant difference (see ref. 18, p. 194f.) . The calculation of Z ~ and t tests were performed with the included control group by a programmed portable calculator. As usual in statistic comparisons we resystems showing significant differences. Details are given in the legends.
Material and Methods

Discussion and Results
The following conclusions have been drawn from the comparison tests for the distributions of group characteristics in the whole group and the subgroups as given in the tables:
Distribution of Blood Group Characteristics 1. In the ABO distribution (Table 1) the apparent difference between control and total sample of diabetics shows the same deviation as found by most other authors: a slight increase of A with a respective decrease of 0 (see ref. 17 ). Nevertheless the difference in our material is not significant.
were found in inter-group comparisons for both sexes and for degrees of seriousness of illness.
4. There is a slightly significant deviation in the distribution demonstrable in subgrouping patients according to corpulence (Table 1 , below), which is primarily due to the 0 frequencies as proven by the single t test (P <0.01).
Comparing these subgroups, the strongest deviation exists between the normal group and the "thin diabetics", who show an increase of 0 and a decrease of A (A 1 as well as A2). This subgroup is partially For explanation of signs see Table 1 2. As in former investigations [2, 9] the blood type 0 decreases in patients whose diabetes manifested itself at over 40 years of age, with type A and B increasing correspondingly. Although this tendency has been shown in our material (Table 1) , the results were not statistically significant. No support was found for the contradictory results with an excess of type 0 in young diabetics [14] .
3. No differences in the ABO distribution (Table 1) overlapping those of young diabetics and severely affected (without significance however, in these tests).
It seems that those diabetics of average weight and those over-weight conform with the ABO distribution in the controls, and that only the thin, i.e. the small group of under-weight patients, display a higher 0 frequency. The tendency of that deviation is conspicious in as far as an increase in the frequency of A and not O is found in the total material and in other investigations, when a classification according to corpulence of the diabetics was not carried out.
5. The Rh-factors were tested for distribution by use of 5 antisera anti-D, anti-C, anti-c, anti-E, anti-e. The obtained Rh-subtypes (Table 2 ) lead thus to a corresponding division of the material. A deviation exists in the present material in the type distribution between control and the total diabetic group. The single tests demonstrate that the portion of Rhnegative persons is practically the same in both groups, and the difference is based on an increase valid for the MN and S distributions, whereby only the type M (homozygous MM) was found to be 670 more frequent in diabetics with onset before 40 in opposition to those with manifestation after 40 (P = 2 --570). The lack of association in these systems agree with those of a smaller sample investigated [3] .
Distribution o[ Serum Protein Characteristics
6. In the Hp distribution (Table 3 ) a deviation was found in the sense that Hp 1--1 and Hp 2--2 were For explanation of signs see Table 1 of the types R1R1 and Rlr in diabetics. The significance, however, remains weak with P -570, so that reservation in formulation of conclusions is necessary, particularly since other authors have obtained divergent results, finding an increase of R 2 complex and a decrease of the types R~R~ (P<170, n = 180) in diabetics [3] . In the same manner the material was analysed for the blood group systems P, Kell, and Duffy. At no point was there a definite deviation in comparison with the control or with other groups. The same is somewhat more and the heterozygous type Hp 2--1 somewhat less frequent than in the control but significance was not obtained. Six cases of ahaptoglobinaemia among diabetic patients were omitted from the statistical evaluation, since ahaptoglobinaemia frequencies were not given in the control. Overall these result did not show the same tendencies as those of other investigators, who observed a reduction of the allele Hp 1 in diabetics [6] or showed a corresponding increase of type Hp 1-1 and a decrease of type Hp 2--2 in diabetics [3] .
7. In the Gc system (Table 3) there was no significant difference in the comparison: control/total patient sample. This shows agreement of our larger sample with that of other authors [4, 5, 3] . In the break-dovm of the patient sample a frequency of Gc 1--1 of approximately. 6~o less was found in overweight patients and corresponding higher frequencies of the other types (2,5~o < P < 5~o).
8. A significant difference between the control and the complete diabetic group in the Gm distribution Finally it should be remembered that when a large number of significance tests are performed, some excess by chance of the conventionally determined limit of error probability will occur. A prudent evaluation of the findings is therefore necessary. Meaningful are results by several authors investigating different samples which display the same association; as is particularly seen in the Gm system. It is regarded premature, however, to form an opinion as to whether or not that association between Gm characteristics and diabetes might be an expression of an immunological process involving the ~,-globulins. For explanation of signs see Table 1 ( Table 4) exists with an error probability of only 1 to 2Yo. The Gm (a + x +) type was more frequent, the type Gm (a + x --) less frequent among patients. This deviation was even more prevalent in males, although the difference between the sexes was not significant. Comparable results are only given in one other investigation [3] . There was also a statistically significant increase of Gm (a + x +) and decrease of Gm (a + x--) type found in diabetic patients. This investigation provides therefore a validation of these results.
